The purpose of this study was to explore the usefulness of continuously assessing the return on investment (ROI) 
For these companies to remain more competitive, they have responded to increased expenditures by passing on higher health insurance premium costs to employees. 4 -8 Worksite medical clinics have been identified as a vehicle that can reduce health care costs for the corporation as well as offer a substantial benefit to employees. 9 -16 Employees receive prompt medical attention, lose less time from work, and experience lower out-of-pocket costs, because on-site medical care is usually provided at no or low cost to the employee.
Studies have indicated that worksite medical clinics can provide medical care for both occupational and nonoccupational conditions at a lower cost than the cost of similar care rendered by community medical providers. Assuming the operating cost of the clinic is an investment and the cost of similar care offered by community medical providers is an expected cost, the difference between the two can be considered as a saving or a return on investment (ROI). 10 -12 Unfortunately, studies that document the cost effectiveness of on-site clinics have done so at the end of a study period and not continuously as a monitoring tool. The purpose of this study was to use an ROI assessment tool that continuously monitors clinic performance. The ROI assessment tool determines a clinic's cost effectiveness at various points in time, from start up to maturity. For employers interested in establishing worksite clinics, this information can assist them in determining what to expect with regard to the cost and benefits of such a venture. It also will help employers with established onsite clinics to better manage these programs by making it possible for them to measure the impact of current and new initiatives that can affect the clinic's cost effectiveness.
Materials and Methods

Study Sites
Pepsi Bottling Group (PBG) is the world's largest manufacturer, seller, and distributor of Pepsi-Cola beverages, with ϳ70,000 employees. The company has annual worldwide sales of nearly $14 billion. spend much of their day away from the plant. However, most employees attend meetings in the plant at least weekly.
The Integrated Claims Management System
The Integrated Claims Management System (ICMS) 17 is an electronic patient record used to record all medical information generated by clinical activities. The ICMS is a web-based system that permits information transfers among multiple parties (ie, physicians, mid-level providers, and laboratories). The information is encrypted and password protected. The ICMS system was created 2002 by the Johns Hopkins University for use in its Health, Safety and Environment Program in Baltimore and later adapted for use for multiple clinic sites.
ROI
The metric used to calculate the ROI in this study is a per-encounter index savings (PEIS) outcome.
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The PEIS is a quantitative value that reflects the approximate cost savings tied to a single visit in each of the following types of encounters: 1) occupational, 2) nonoccupational, and 3) testing. Occupational encounters include initial and follow-up office visits as well as initial and follow-up physical therapy visits. The approximate cost of each type of visit is based on regional cost norms. Total occupational encounter cost savings then are combined with cost savings associated with replacement labor cost avoidance, reduced third-party administrator fees, and reduced workers' compensation indemnity costs. All the preceding occupational cost savings are summed into an aggregate cost savings value, which then is divided by the aggregate number of occupational visits to compute a PEIS dollar value. The details of PEIS calculation can be found in previous papers. 10 -12 The PEIS value assigned to nonoccupational encounters requires a two-step calculation. First, the number of nonoccupational office visits is multiplied by a regional cost norm to calculate total cost savings. Second, the total cost savings is divided by the total number of nonoccupational encounters to generate a PEIS value.
The third and final encounter subjected to a PEIS calculation is testing, which includes 1) Department of Transportation certification/recertification, 2) preplacement drug screening and ergonomic testing, 3) random drug screening and blood alcohol testing, 4) flu shots, and 5) tetanus shots. Regional cost norms for each of the preceding tests are multiplied by the number of tests conducted in order to compute a PEIS value.
Once PEIS values have been computed for each of the three major categories (occupational, nonoccupational, and testing), they are added together to compute an aggregate cost savings value. The aggregate cost savings value is then divided by the clinic's annual operational cost to compute the net ROI value.
Preparing the ROI Report
The mid-level provider manually inputs the employee visit into the electronic medical record in the ICMS, capturing information such as visit date, visit type, encounter type, and intervention type. Once the required fields are entered, the employee visit information is transmitted and saved in a data warehouse, where batch-job query procedures are run based on defined criteria and then fed into a customized template worksheet for formatting purposes. Once the visit activity is summarized on the basis of the specified criteria, the results are grouped and costs are assigned on the basis of the type of encounter or visit (ie, occupational versus nonoccupational) and transferred into a management report on a PBG-period basis. Each period has 4 weeks and each year has 13 periods.
The report calculates a clinic's ROI on the basis of the operational costs of the site and determines the cost savings on the basis of the PEIS described earlier. For example, a random drug test, on average, costs PBG ϳ$33 to perform. The cost savings is multiplied by the quantity of encounters to derive a total cost savings for this type of occupational visit. A similar analysis is done for all other visit types to derive the aggregate ROI for the clinic site.
Data Analysis
To determine the level of utilization of the on-site clinics, the average number of visits by service type during the first 3 years (39 PBG periods) after their opening was calculated. Log-linear curves were used to fit the trend lines.
The proportion of unique employees using the clinic per PBG period (4 weeks) when compared with the whole plant population was calculated as period penetration/utilization rate. A multivariate linear regression was used to assess the association of ROI with the total number of employees and the PBG period penetration/ utilization rate. Data from 2008 were used for this regression analysis. SAS 9.1 18 was used in all data analyses. The locations, opening date and closing dates, and the number of PBG employees at the sites for these clinics are shown in Table 1 . On seven occasions, clinics were closed and reopened with new mid-level providers. 
Results
PBG On-Site Clinic Openings
Monitoring Service Type by Calendar Period
The average number of visits per clinic per period for occupational visits decreased, whereas nonoccupational visits increased during 2007 to 2008 (Fig. 2) . Flu vaccination has significant seasonal service peak during winter periods. However, occupational and other nonoccupational visits did not show a clear seasonal pattern.
Monitoring ROI by Calendar Period
As previously mentioned, the ROI for each clinic was calculated every 4 weeks. For simplicity, Fig.  3 Figure 4 presents the ROI values after clinic opening. All clinics that were open for at least 36 months were included in these calculations. On average, a new clinic reported an initial low ROI (0.4), which quickly increased to 1.2 by the sixth period (ϳ6 months) and to 1.6 at the end of 13 periods (1 year) after opening. After a clinic had been open for ϳ1 year, the periodto-period ROI increases flattened out.
Average ROI After Opening
Monitoring Service Capacity After Opening creased to more than 80 within the first six periods after opening and then fluctuated between 80 and 140. The log-linear regression lines indicate that, on average, the difference between the number of nonoccupational and occupational visits continue to increase after clinic opening.
Association of ROI With Number of Employees and Penetration/Utilization Rate
The proportion of unique employees using the clinic per PBG period (4 weeks) divided by whole plant population was defined as period penetration/utilization rate. This rate is influenced by services provided, awareness of services, and other factors that may influence the number of visits in a period. The average ROI is dependent on the total number of visits, and the number of visits is dependent on the population-size and penetration/utilization rate.
Based on the result of the multivariate linear regression, average ROI can be estimated using the following formula (P Ͻ 0.001; R 2 ϭ 0.9572):
ϫ number of employees ϩ 3.6896 ϫ penetration/ utilization rate per period. Table 2 shows the example ROI estimation based on the different employee numbers and PBG period penetration/utilization rate (unique visit per PBG period/number of employees). For instance, for the locations with 200 employees, 20% of penetration rate per PBG period is needed to break even or have an ROI of 1.0. For locations with 100 employees, 25% of penetration rate per PBG period is needed to break even ( Table 2 ).
Discussion
The magnitude of our findings (an ROI of ϳ1.6) is consistent with previous studies that have addressed the cost-benefit ratios for the provision of on-site medical care at a specific point in time. 10 -12,16 As in other studies, our ROI calculation tool included cost-saving benefits attributed to the on-site delivery of primary health care services to employees as measured by occupational office visits, nonoccupational office visits, and various tests. Additional cost-saving metrics were included in our tool, such as return to work efficiencies, replacement labor cost avoidance, and reduced third-party administrative fees. However, the ROI calculation tool did not include other financial benefits that we believe accrue from these clinics. For example, on-the-job productivity is enhanced because employees using on-site clinic services remain on site and avoid additional on-duty driving time to seek off-site services. The prevention programs provided by the clinics may reduce future illness costs by addressing illnesses when they are reversible and lower in cost as opposed to treating these conditions when they have become more advanced and costly. Thus, the cost-savings values generated by the ROI tool used here are arguably quite conservative. We currently are refining our tool to include more productivity-related measures to address this issue. Our study has indicated that the calculation of an ROI on a periodic basis can be a useful tool for gauging clinical performance. Using this approach, we found that it takes approximately three PBG periods for a clinic to break even after it opens. The low initial ROI is presumably associated with start-up expenses and a lower number of employees using the clinic. The clinic's cost effectiveness increases steadily until ϳ1 year after opening. Then, the value levels off, presumably, because further increases are constrained by the size of the plant population.
Not unexpectedly, the magnitude of the ROI directly is tied to the proportion of the workforce served (penetration/utilization rate) and the size of the plant population. We found that a higher penetration/ utilization rate is needed in small plants to achieve an ROI similar to that found in larger plants (Table 2) . For example, a plant with 100 employees needs a penetration rate of 25% to break even, having an ROI of 1.06. A plant with 200 employees needs only a penetration rate of 20% to break even, having an ROI of 1.02.
Internal PBG information indicates that after the implementation of additional acute care services, wellness events, or other such programs, there was an increase in the number of presentations to the clinics and an increase in the ROI. This observation suggests that clinics that service smaller populations need to make a concerted effort to establish a variety of wellness initiatives and publicize these efforts (to increase penetration/ utilization rates) in order to achieve the ROIs that larger plants can achieve. Figure 2 indicates that the average number of occupational visits decreased during the study period. Therefore, the increase in nonoccupational visits was the primary driver of the increasing ROI. This observation was gratifying, highlighting the effectiveness of PBG's accident prevention and safety management programs. It also indicated that the goal of increasing the ROI should be tied to nonoccupational visits and wellness programming, not to the treatment of accidents. This is not to say that the availability of an on-site clinic cannot have an effect on the cost of accidents. For example, better management of an occupational injury, once the injury has occurred, has been shown to significantly decrease workers' compensation costs. 17,19 -21 Unfortunately, our ROI assessment process was not designed to adequately capture these savings.
Lastly, once an on-site clinic matures, there seems to be no seasonal variation in the ROI except for preventative immunizations, which occur throughout the winter months.
Serial monitoring of a clinic's cost-effectiveness is helpful in assessing on-site clinic performance from start-up to maturity as well as periodically. It will enable managers to set targets for newly opened clinics and to initiate programs aimed at increasing the benefit of worksite clinics to the corporation and its employees. Employers with similar demographics and job tasks may use our experience to gain an appreciation of the parameters necessary to achieve a cost-effective operation. 
